Basic defect in the expression of adenosine deaminase in ADA- SCID disease investigated through the cells of an obligate heterozygote.
The nature of the defect of a female baby who died of severe combined immunodeficiency (SCID) disease associated with adenosine deaminase deficiency (ADA-) was investigated. Since tissue or tissue culture material was not available for subsequent studies, the expression of ADA in her cells was investigated in the somatic cell hybrid clones derived from a fusion between the lymphocytes from one of her two obligate heterozygote parents and thymidine kinase deficient Chinese hamster (a3) fibroblasts. The results of analyses of the human chromosomes and biochemical markers in 12 independent clones and 27 subclones indicated that the ADA deficiency in the patient is determined probably by a mutation in the structural gene for ADA in chromosome 20 leading either to the production of catalytically defective molecules or to the cessation of the production of ADA. Incidentally, the involvement of chromosome 2, which carries a gene for adenosine deaminase complexing protein (ADCP), in the causation of ADA deficiency was excluded. The in vitro approach through the cells from an obligate heterozygote described in this paper may have a general application in pursuing studies on other cases of inborn errors of metabolism whenever the material from the affected individuals (i.e., the homozygotes) is not available or not suitable for direct investigations.